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Figure 12: Spectrograms of the gravitational wave strain data from LHO during
S191110af [152] and an auxiliary channel that witnessed the source of the
excess power. The similar morphology of the strain and auxiliary channel
data suggested that the excess power from S191110af was not astrophysical in
origin and was instead due to an instrumental artifact whose source was in the
output mode cleaner. The association between the gravitational wave strain
data and this auxiliary channel was confirmed to be statistically significant
using HVeto.

mass CBC source, GW190521 [159]. Candidates with high mass ratios and high spins
were a large portion of the marginal candidates in GWTC-1 which were likely due to
instrumental artifacts [3].

Even when a candidate is astrophysical, validation is important to evaluate
potential mitigation for spurious glitches coincident with the candidate. For cases
when glitches were identified, glitches were subtracted [143, 10, 19] or a reduced
time duration and bandwidth was used in analyses. The increased glitch rate in
O3a as compared to previous observing runs, along with an increased event rate, led
to mitigation steps for 10 events in GWTC-2 [4]. A similar number of mitigations
is likely required for events identified in O3b. These event validation e↵orts are
expected to continue to play a significant role as gravitational wave detectors become
more sensitive, and the source properties of gravitational wave are probed to higher
precision.

6. Data quality for persistent gravitational wave searches

Searches for persistent gravitational wave sources include those for quasi-
monochromatic signals from rapidly rotating neutron stars as well as stochastic
backgrounds due to astrophysical or cosmological sources. Many searches have been
carried out using initial LIGO/Virgo data and using Advanced LIGO/Virgo data,
though no persistent signals have yet been confidently detected [160, 161, 162, 163,
164, 165, 166].

Persistent gravitational wave searches are impacted by di↵erent types of detector
noise, usually by noise sources that are persistent as well. Spectral artifacts in
detector data, narrow in frequency and with long-term coherence (called “lines”),
pose significant challenges in analyses for persistent, narrowband gravitational wave
signals [11]. Lines are typically caused by external disturbances (e.g., 60 Hz power
mains, suspension resonances, electronic/magnetic coupling, etc.) that appear as
artifacts in the main gravitational wave strain time series. Broadband artifacts in
detector data typically do not degrade searches for persistent narrowband gravitational


